Abstract Comorbid psychopathological syndromes are common in pathological gamblers (PGs), but the contribution of alexithymia, as a disorder of affect regulation, has not been fully explored yet. This study sought to examine the association between personality disorders, clinical syndromes and alexithymia levels in a group of PGs and to highlight a relationship between gambling behaviour and alexithymia scores, apart from the relationship between other disorders and gambling behaviour. Psychological assessment included the South Oaks Gambling Screen, Millon Clinical Multiaxial Inventory (MCMI-III) and Toronto Alexithymia Scale (TAS-20) performed on 70 treatment seeking PGs and 70 healthy controls. Statistical analysis on the results shows a greater presence of mental disorders in PGs together with alterations in emotional processing. Moreover, a significant contribution of alexithymia in predicting gambling behaviour has been revealed. In conclusion, even though the assessment of personality disorders and clinical syndromes in PGs should be considered as an essential diagnostical step, alexithymia must be regarded as a relevant psychological feature, in order to produce the most accurate diagnosis available and select the correct therapeutical choice.
Social gambling is a culturally accepted form of entertainment, whose etiology is due to a combination of biological, psychological, and social risk factors (Gyollai et al. 2014; Serpelloni 2013) . It becomes problematic (1,3-3,8 %) or pathological (0,5-2,2 %) in a small number of vulnerable subjects who face psychosocial distress, financial loss, antisocial behaviours, psychiatric disorders and suicide attempts (Zangeneh 2005) . Pathological gambling is a serious public health issue, in terms of management of these subjects by the implementation of pharmacological and psychological treatments (Cowlishaw et al. 2012; Lejoyeux 2002 ). This disorder was classified as a BDisorder of Impulse Control^, but increasing evidence shows similarities between pathological gambling and substance use, including vulnerability factors, psychopathological symptoms, neurobiological and behavioural correlates (Leeman and Potenza 2012) . Taking this into consideration, the new edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) categorizes pathological gambling as a BBehavioural addictive disorder^(American Psychiatric Association 2013; Goudriaan et al. 2004; Petry et al. 2014) .
Comorbid psychiatric disorders, or alterations of specific personality traits are common in pathological gamblers (PGs) (Giddens et al. 2012) . In this regard, large evidence suggests that PGs exhibit specific personality traits, such as risk-taking, impulsivity and sensation seeking (Odlaug et al. 2013; Sharpe 2002; Spurrier and Blaszczynski 2014; Steel and Blaszczynski 1996) . Personality traits implicated in the etiology of pathological gambling, significantly overlap with those identified for borderline personality disorder and substance use disorders (Kotov et al. 2010; Samuel and Widiger 2008) . Furthermore, a large percentage of PGs display co-occurring clinical syndromes such as major depression, anxiety, obsessive compulsive, panic and substance abuse disorders, and various personality disorders (Kerber et al. 2008; Lorains et al. 2011; Odlaug et al. 2012; Shek et al. 2012 ). Psychiatric comorbidity is considered a major risk factor for pathological gambling, and the co-occurrence of a personality disorder and specific personality traits may affect the clinical presentation and treatment outcomes (Odlaug et al. 2013 ). Indeed, a linear association between gambling disorder severity and comorbid Axis I-disorders have been reported (Bischof et al. 2013) . As far as we know, very few studies use the Millon Clinical Multiaxial Inventory (MCMI-III) for assessing cooccurring personality disorders and clinical syndromes in PGs. They show that pathological gambling is associated with avoidant and compulsive personality patterns, as well as with selfdefeating and dysthymic disorders (Henderson 2004) . On the other hand, Ortiz-Tallo et al. (2011) identified four clinical personality patterns in PGs: dependent-, obsessive-compulsive-, narcissistic-and antisocial-phenotype, that are differently associated with clinical syndromes.
It is worth noting that patients suffering from different personality disorders and clinical syndromes have high levels of alexithymia (De Rick and Vanheule 2007; Leweke et al. 2012; Nicolò et al. 2011) . Alexithymia refers to the difficulty in identifying and describing feelings, the tendency to minimize emotional experiences and the inclination to an externally oriented way of thinking (Taylor et al. 1997) . Several studies report high alexithymia scores in addictive disorders (Dorard et al. 2008; El Rasheed 2001; Scimeca et al. 2014; Taylor et al. 1997; Thorberg et al. 2009; van Rossum et al. 2004) , including pathological gambling (Parker et al. 2005) . Interestingly, different levels of alexithymia may be detected in different subtypes of PGs: indeed racetrack, slot-machine, cards and lotteries gamblers, differ in their alexithymia scores (Bonnaire et al. 2009; Toneatto et al. 2009 ). Multiple determinants are interrelated and operate across individual and environmental levels in setting up the multifaceted framework of gambling behaviour. Thus, a multilevel approach could help in the interpretation of different features of pathological gambling, and in the analysis of how personality disorders, clinical syndromes and dysfunctional emotional regulation operate, separately and in combination, on the determination of gambling behaviour. Importantly, the assessment of a relationship between alexithymia and gambling behaviour, over and above the influence of Axis I and Axis II psychiatric disorders, could have clinical and therapeutic relevance both in orienting diagnostic assessment and developing proper treatments. Moreover, since alexithymia is associated with negative treatment outcomes (Cleland et al. 2005; Loas et al. 1997; Ogrodniczuk et al. 2004 Ogrodniczuk et al. , 2005 Ziolkowski et al. 1995) , a more accurate analysis of the processes that regulate and control emotional behaviour could play a role in the definition of the best practices for a successful management of PGs.
Given these premises, the first aim of the present study is to assess co-occurring personality disorders and clinical syndromes, together with alexithymia levels, in PGs; the second aim is to verify whether alexithymia could affect the association between psychopathological disorders and gambling behaviour. Particularly, we are interested in determining whether a relationship between gambling behaviour and alexithymia exists, after controlling for Axis I and Axis II disorders.
Participants and Procedure
A total of 70 consecutive treatment-seeking PGs, recruited at the BCenter for dependence without drugs^(CeDiSS) in Palermo, and 70 healthy controls (HC), recruited by advertisements, were included in the study. Both groups consisted of people ranging from 18 to 60 years. Groups were matched for age, sex and years of education. In the HC group the inclusion criteria were the absence of past or present conditions of pathological gambling behaviour. Furthermore, in both groups, subjects with a history of serious neurological disorders and past or present drug abuse or drug addiction, were excluded. The study was introduced to the participants as an investigation concerning personality traits, emotional expression and gambling behaviour, and they were asked to answer anonymously selfreport questionnaires. All measures were administered under respect of privacy. A signed informed consent was obtained from each subject after the procedures were fully explained.
Measures

Socio-demographic Variables
A socio-demographic questionnaire was used to ask participants about their age, sex, marital status, occupation, habitual residence, and socioeconomic status.
Gambling Behaviour Assessment
All subjects completed the South Oaks Gambling Screen (SOGS). The SOGS is a 20-item questionnaire that measures gambling behaviour through questions on participant's history of gambling, the frequency of these behaviours, and obstacles that gambling may have posed in the participant's life. The total score on the SOGS ranges from 0 to 20 (scores higher than 4 indicate probable pathological gambling) (Lesieur and Blume 1987) .
Personality Disorders and Clinical Syndromes
To evaluate personality disorders and clinical syndromes we used the third version of Millon Clinical Multiaxial Inventory (MCMI-III) (Millon 1994) . MCMI-III is a 175-item true/false self-report instrument that assesses Axis I and Axis II psychopathology. Based on Theodore Millon Evolutionary Theory of personality and psychopathology, the MCMI-III identifies 14 personality disorder scales and 10 clinical syndrome scales. The MCMI-III raw scores are reported as weighted base rate (BR) scores. Previous studies have shown good internal consistency (α=.66-.90) and stability (test-retest r=.84-.96) for the MCMI-III scales (Zennaro et al. 2008 ).
Alexithymia
Alexithymia was measured with the Italian version of the Toronto Alexithymia Scale (TAS-20) (Bagby et al. 1994) . The TAS-20 is a 20-item self-report inventory measuring alexithymia as a three-dimensional construct of Difficulty Identifying Feelings (DIF), Difficulty Describing Feelings (DDF), and Externally Oriented Thinking (EOT). Participants were asked to respond to these items on a five-point likert-scale of Bgreatly disagree^, Bdisagree^, Bno comment^, Bagree^, and Bgreatly agree^, scoring from 1 to 5. Individuals were assessed with pathological levels of alexithymia if their score was 61 or above. Previous studies have shown that the Italian version of the TAS-20 has good internal consistency (Cronbach's alpha of .75 and .82 in normal and clinical groups, respectively) and test-retest reliability over a 3-week interval (r=.77) (Bressi et al. 1996) .
Statistical Analysis
A Chi-Squared Test was used to evaluate significant differences between PGs and non-PGs on the MCMI-III scores. Univariate analysis of the variance (ANOVA) was used to compare alexithymia levels in the two groups. Hierarchical Multiple Regression was used to evaluate whether there was a relationship between pathological gambling behaviour and alexithymia scores, after controlling for personality disorders and clinical syndromes. Statistical analysis was performed on SPSS for Windows 17.0.
Results
Data analysis from demographic information revealed no significant differences between groups on socio-demographic variables, such as sex, age and education level (Table 1 ). In terms of favorite gambling patterns, in PGs group, the most prevalent categories included sport betting (76 %), slot machines (58 %), scratch card (55 %), lottery (34 %), card games (27 %), and bingo (26 %). The percentage of PGs who received one or more diagnosis of personality disorders were 51.42 %, while the other 48.58 % did not receive any personality disorder diagnosis. A noteworthy 26.8 % of PGs was scored for two or more personality disorders. Table 2 shows the significant differences in the assessment of personality disorders, clinical syndromes and alexithymia levels in PGs and non-PGs in several scales of MCMI-III. In particular, as far as Axis I syndromes concern, PGs showed higher Anxiety (χ 2 =16. (Table 3) , significantly higher scores were observed in PGs, compared to non-PGs on the total score of the TAS-20 (F (1,138)=13,656, p<0.001) , on the second subscale (Difficulty Describing Feelings), (F (1,138) =8,470, p<0.005) and on the third subscale (Externally-Oriented Thinking), (F (1,138)=16,741, p<0.001) .
To verify our second hypothesis, we performed a hierarchical multiple regression analysis on all subjects, in which personality disorders and clinical syndromes were added on the first step (Model 1), and alexithymia was added on the second step (Model 2). Multicollinearity was assessed using the variance inflation factor (VIF). VIF scores ranged between 1.238 and 3.106 and the larged condition index was less than 10, suggesting a lack of significant multicollinearity (Belsley 1991) . According to our hypothesis, personality disorders and clinical syndromes were significant predictors of SOGS scores (Table 4) , accounting for 65 % of the variance (Model 1); it is worth considering that adding alexithymia scores in the second step significantly increased by 5.2 % the explained variance in SOGS scores, contributing to a great extent to the prediction of gambling behaviour (Model 2).
Discussion
The aim of this research was to investigate the relationship between personality disorders, clinical syndromes and emotional regulation in a group of treatment-seeking PGs, compared with a healthy control group. Moreover, we focus our attention on the relevance of alexithymia construct as a predictor of gambling behaviour, after controlling for the role of personality disorders and clinical syndromes. In agreement with research which indicates high prevalence of comorbid psychopathological conditions in PGs, we highlighted, as expected, higher rates of comorbid clinical syndromes and personality disorders in treatment-seeking PGs, with respect to controls. According to the Pearson's chi-squared test, PGs displayed significantly higher scores for Axis I disorders, such as anxiety, somatoform symptoms, bipolar disease, dysthymia and major depression, with respect to controls; moreover, they showed increased Among treatment-seeking PGs, we observed a significant prevalence of antisocial and borderline personality disorders, in agreement with recent estimates (Dowling et al. 2014) . Nevertheless, among our experimental group of treatment-seeking PGs, depressive, passiveaggressive and dependent disorders were the most prevalent. Several studies indicate that pathological gambling is highly comorbid with substance abuse, mood disorders, anxiety and personality disorders such as antisocial, borderline, histrionic and narcissistic disorders (Bagby et al. 2008; Petry et al. 2005; Sacco et al. 2008) .
Other studies identify a relationship between Cluster A and C diagnosis and pathological gambling in treatment samples (Specker et al. 1996; Steel and Blaszczynski 1998) . Moreover, variability between distinct typologies of PGs exists, with higher rates of cluster B personality disorders in offline gamblers and higher rates of cluster C personality disorders in online gamblers (Barrault and Varescon 2012) . As a matter of fact, evidence on the specific comorbidities occurring in pathological gambling is poorly consistent. As a consequence, in this study a complete diagnostic tool such as MCMI-III was employed, in order to evaluate specific personality disorders that are not included in the new edition of the Diagnostic and Statistics Manual of Mental Disorders (DSM-5), and provide a broader clinical evaluation. With regard to this, the relevant presence of dependent and narcissistic disorders, among others, could be related to different subtypes of PGs. Indeed, pathological gambling has been conceptualized as a heterogeneous diagnostic category, characterized by various psychopathological traits that can amount to different typologies of PGs (Blaszczynski and Nower 2002) .
An important outcome of the present study concerns the relevant alexithymia levels in treatment-seeking PGs; indeed, PGs displayed higher alexithymia total score, more difficulty in describing feelings to other people and increased externally-oriented thinking, with respect to controls. Deficits in emotional processing are central to the notion of alexithymia, in that alexithymic individuals attempt to regulate their emotions through compulsive and impulsive behaviour, due to their inability to modulate emotions through cognitive processing (Taylor et al. 1997) . Hence, individuals with alexithymia may be prone to develop pathological gambling, as confirmed by several prevalence studies (Mitrovic and Brown 2009; Parker et al. 2005) , and further strengthened by our results. Taking advantage of the diagnostical instruments used in this study, which include the assessment of a broader spectrum of personality disorders, clinical syndromes and dysfunctional emotional regulation in gambling addiction, our results contribute to characterizing comorbidity in PGs, with the purpose of producing the best diagnosis and designing specific and tailored treatments.
A further relevant outcome of this study consists in the relationship between gambling behaviour and alexithymia, after controlling for Axis I and Axis II disorders. Pathological gambling behaviour is a multidimensional clinical phenomenon, associated with several emotional and social factors. Thus, comorbid psychopathological conditions and alexithymia levels were analyzed as predictors of gambling behaviour, by using hierarchical multiple regression analysis. Our results indicate that alexithymia affects gambling behaviour over and above comorbid personality disorders and clinical syndromes. Although the relationship between alexithymia and Axis I and Axis II disorders is well-known, we did find that alexithymia was associated to gambling behaviour independently, constituting a further predictive factor. This latter finding underlines the importance of the assessment of alexithymia as a necessary step in the clinical evaluation of PGs, together with Axis I and Axis II disorders. Alexithymia, and in particular the difficulty in describing and regulating emotions, leads the individual to discharge emotions through impulsive behaviour, that may predispose to pathological gambling. Impulsive tendencies in PGs are associated with decreased ventral striatal activations in response to reward anticipation. As revealed by neuroimaging studies, PGs show reduced activity of the ventromedial prefrontal cortex, insula and ventral striatum during the Monetary Incentive Delay Task (MIDT), a test able to identify brain activation changes associated with reward/loss prospect, reward/loss anticipation and reward/loss notification (Balodis et al. 2012; de Ruiter et al. 2008; Potenza 2013a, b) . These findings show the neural and functional correlates of high levels of impulsivity in PGs, which might be correlated to high alexihtymia levels. On the other hand, observations on Parkinson's disease patients in treatment with D3 agonist show a significant prevalence of pathological gambling; indeed the stimulation of mesolimbic D3 receptors by these drugs is thought to underlie the development of impulsive behaviour (Vilas et al. 2012 ).
The present research has some limitations, especially concerning the recruitment of PGs, who were treatment-seeking and predominantly males. Probably this limitation is due to cultural facets but appears to be in line with Italian statistics, concerning treatment-seeking subjects for gambling problems (Serpelloni 2013) . Furthermore, recent studies show that pathological gambling behaviour has a gender-specific course, with stronger statistical associations between gambling problems and major depression, dysthymia, panic disorder, and dependence in women than in men Desai and Potenza 2008) . In this regard, a forthcoming clinical focus is needed on gender differences in gambling behaviour and co-occurring comorbidities. Another limitation of the study concerns the high number of predictors in comparison with the sample size (Harris R.J., 1985) . This limitation appears to be related to the particular psychological tools utilized and to the difficulty in recruiting large sample of subjects in a monocentric clinical study.
On the other hand, the strength of this study consists in the use of a clinical test such as MCMI-III with a strong theoretical base, that allows the assessment of a broad spectrum of Axis I and Axis II disorders, even those not included in the official nomenclature but relevant to PGs subtyping; moreover, we were able to enrol an homogeneous group of PGs, at the same stage of psychotherapy, and to compare them with a proper control group, matched for age, gender and education.
In conclusion, this study shows that patients suffering from pathological gambling display high rates of co-occurring global psychopathology and in particular personality disorders, Axis I syndromes and dysfunctional modality of emotion regulation. The alexithymia construct stands out as an important and independent predictor of gambling behaviour, thus orienting the therapeutic strategy also towards the treatment of this clinical feature. Indeed, a straightforward clinical implication of these findings may lie in the refinement of the diagnostic assessment of pathological gambling, as well as in the empowering of the prevention strategies.
Beyond diagnosis, however, the evaluation of alexithymia in PGs could affect the response to treatment. Indeed, alexithymia is associated with negative treatment outcomes, likely because of the setting up of an obstacle to the therapeutic alliance (Loas et al. 1997; Ziolkowski et al. 1995; Cleland et al. 2005; Ogrodniczuk et al. 2004 Ogrodniczuk et al. , 2005 . In this regard, as Parker et al. (2005) suggested, clinicians who develop treatment strategies that address gambling problems, may want to take into account the likelihood that many of their patients may have elevated levels of alexithymia. To project and realize a focused and evidence-based treatment of this disorder, clinicians should integrate specific psychotherapeutic techniques that improve identification and differentiation in emotionally dysfunctional patients. Accordingly it, could be of central importance to evaluate the effects of an integrated psychotherapeutic approach which takes into account also a body-centred work (Rispoli 2004) . Infact, an interesting possibility is that emotional processing tasks, may be used to train emotional skills among alexithymic PGs, such as recognition of emotional expressions in faces and recollection of emotional memories (Cook et al. 2013; Luminet et al. 2006 ). This could help coping with impulsive behaviour and provide a new tool able to affect the prognosis of pathological gambling.
